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.H\ZRUGV/RZHU3OHLVWRFHQH3DOHRJHRJUDSK\6WUDWLJUDSK\*ODFLÀXYLDOJUDYHO3HULJODFLDOJUDYHO3HWUR
JUDSKLFDQDO\VLV+HDY\PLQHUDODQDO\VHV*HUPDQ\$OSLQH)RUHODQG
Kurzfassung: 'LH XQWHUSOHLVWR]lQHQ 6FKPHO]ZDVVHUVHGLPHQWH LP hEHUJDQJVEHUHLFK YRQ 5KHLQ XQG
,OOHUJOHWVFKHU%DGHQ:UWWHPEHUJ%D\HUQVRZLHGLHGDUXQWHUDQVWHKHQGHQ6HGLPHQWHSHULJOD]LDOHU6FKW
WXQJHQbOWHVWHU3HULJOD]LDOVFKRWWHUZHUGHQLQGLHVHU$UEHLWEHVFKULHEHQ,P9RUGHUJUXQGVWHKWGLHJHU|OO
SHWURJUDSKLVFKHXQGVFKZHUPLQHUDORJLVFKH8QWHUVXFKXQJGHU6HGLPHQWHDXVGHP%LEHU'RQDXXQG*Q]
*OD]LDO'LH(UJHEQLVVHEHVWlWLJHQGDVVGLHEHUHLWVYRQIUKHUHQ%HDUEHLWHUQYRUJHQRPPHQH7UHQQXQJGHV
bOWHVWHQ3HULJOD]LDOVFKRWWHUVYRQGHQGDUEHUODJHUQGHQ6FKPHO]ZDVVHUVHGLPHQWHQDXIJUXQGGHV%HVWDQGHV
NULVWDOOLQHU*HU|OOHVRZLHDXI*UXQGGLIIHULHUHQGHU6FKZHUPLQHUDOYHUJHVHOOVFKDIWXQJHQVLFKHUP|JOLFKLVW
'XUFKGLHKRKH%HSUREXQJVGLFKWHLVWLQQHUKDOEGHUJOD]LÀXYLDWLOHQ6FKRWWHUQLYHDXVHLQHNRQWLQXLHUOLFKHbQ
GHUXQJGHUSHWURJUDSKLVFKHQ=XVDPPHQVHW]XQJHUNHQQEDU,QGHU*HU|OOIUDNWLRQVWHLJW]XP+DQJHQGHQGHU
$QWHLONULVWDOOLQHU*HU|OOHXQGGHUVRJHQDQQWHQ+DUWHQ5DGLRODULW4XDU]LWZlKUHQGVLFKGLH.DUERQDWH
YHUULQJHUQ'LH'DWHQZHLVHQGDUDXIKLQGDVVHV VLFKKLHUEHLXPHLQH9HUlQGHUXQJGHV*HU|OOVSHNWUXPV
XQGQLFKWXPHLQHQ9HUZLWWHUXQJVHIIHNWKDQGHOW%HLGHQ6FKZHUPLQHUDOHQVLQNHQGLH*HKDOWHDQLQVWDELOHQ
0LQHUDOHQ*UDQDW+RUQEOHQGHDEKLQJHJHQVWHLJWGHU*HKDOWDQ6WDXUROLWK]XGHQMQJHUHQ$EODJHUXQJHQ
VWDUNDQ'LHTXDOLWDWLYHQ(UJHEQLVVHZHUGHQLQGHQ.RQWH[WGHUUHNRQVWUXLHUWHQ3DOlR7DOIOOXQJHQJHVWHOOW
XQGGLHÀXVVJHVFKLFKWOLFKH(QWZLFNOXQJGHV5L,OOHU*HELHWHVQDFKJH]HLFKQHW
[Sedimentological research on Lower Pleistocene meltwater deposits and periglacial sediments of the 
Rhine-Iller area; German Alpine Foreland]
Abstract:7KH/RZHU3OHLVWRFHQHPHOWZDWHUGHSRVLWVDWWKHFRQWDFWRIWKH5KLQHDQG,OOHUJODFLHU%DGHQ
:UWWHPEHUJ%DYDULDDQGWKHSHULJODFLDOVHGLPHQWVRFFXUULQJEHORZWKHPDUHGHVFULEHG7KHUHVHDUFKLV
IRFXVHGRQWKHDQDO\VLVRIWKHSHWURJUDSK\RIWKHSHEEOHVL]HIUDFWLRQDQGRIWKHVDQGVL]HKHDY\PLQHUDO
DVVHPEODJHVRIWKH%LEHU'RQDXDQG*Q]DJHGHSRVLWV7KHUHVXOWVFRQ¿UPWKDWWKHSHULJODFLDOVHGLPHQWV
FDQEHGLVWLQJXLVKHGFOHDUO\IURPWKHJODFLRÀXYLDOPDWHULDOE\DUJXPHQWVRI WKHSHWURJUDSK\+RZHYHUD
V\VWHPDWLFFKDQJHRIWKHOLWKRORJ\DOVRZLWKLQWKHJODFLRÀXYLDOPDWHULDOFDQEHLQIHUUHGIURPWKHKLJKQXP
EHURIWKHLQYHVWLJDWHGVDPSOHV:LWKLQWKHJUDYHOIUDFWLRQWKHDPRXQWRIFU\VWDOOLQHURFNVUDGLRODULWHDQG
KRUQVWRQHLQFUHDVHVWRZDUGVWKH\RXQJHUDFFXPXODWLRQXQLWVZKHUHDVWKHFRQWHQWRIFDOFDUHRXVFRPSRQHQWV
GHFUHDVHV&RQFHUQLQJWKHKHDY\PLQHUDOVWKHDPRXQWRILQVWDEOHPLQHUDOVDV*DUQHWDQG+RUQEOHQGHGHFUH
DVHVZKLOHWKHSRUWLRQRI6WDXUROLWHLQFUHDVHVUHPDUNDEO\WRZDUGVWKH\RXQJHUGHSRVLWV,QWKHSDSHUDWKDQG
WKHVHUHVXOWVDUHLQWHUSUHWHGZLWKUHVSHFWWRWKHSDODHRJHRJUDSK\LQRUGHUWR¿JXUHRXWWKHULYHUGHYHORSPHQW
RIWKH5L,OOHUWUDFW
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1 Einführung
'LH 5L,OOHU3ODWWH LVW HLQ NODVVLVFKHV 8Q
WHUVXFKXQJVJHELHW IU JOD]LDOH XQG JOD]LÀX
YLDWLOH $EODJHUXQJHQ LP hEHUJDQJVEHUHLFK
GHV |VWOLFKHQ 5KHLQ VRZLH GHV ZHVWOLFKHQ
,OOHUJOHWVFKHUV ,QVEHVRQGHUH GLH KDVODFK
ELV ZUP]HLWOLFKHQ 6FKRWWHU ZXUGHQ LQ GHU
ELVKHULJHQ /LWHUDWXU HLQJHKHQGHQ VHGLPHQ
WRORJLVFKSHWURJUDSKLVFKHQ 8QWHUVXFKXQJHQ
XQWHU]RJHQ XP HLQH ]HLWOLFKH XQG ÀXVVJH
VFKLFKWOLFKH *OLHGHUXQJ DXI]XVWHOOHQ $XI
JUXQGVFKOHFKWHU(UKDOWXQJVEHGLQJXQJHQVLQG
GLHlOWHUHQ6FKRWWHUYRUNRPPHQELVODQJLQQXU
ZHQLJHQ%HLWUlJHQVRJUXQGOHJHQGYRQ6,11
XQG/g6&+(5VRZLH]XOHW]WYRQ
'233/(5  XQG 9,//,1*(5   EH
VFKULHEHQZRUGHQ(VERWVLFKGDKHUDQLP,O
OHU5L*HELHWGLHVH$EODJHUXQJHQHLQJHKHQG
]X XQWHUVXFKHQ XQG VLH PLW GHQ 6HGLPHQWHQ
GHU1DFKEDUJHELHWH]XYHUJOHLFKHQ'D]XZDU
HVKLOIUHLFKGDVVLQ%(&.(5+$80$11
IUGDV,OOHUJOHWVFKHU9RUODQGHLQVWUDWLJUDSKL
VFKHVXQGSDOlRJHRJUDSKLVFKHV.RQ]HSWGDU
JHVWHOOWZLUGPLWGHPVLFKGLHQHXHQ%HIXQGH
DEJOHLFKHQOLHHQ
8P HLQH .RQQHNWLRQ EHLGHU *HELHWH ]X HU
P|JOLFKHQ LVW GLH 5L,OOHU3ODWWH LP 5DK
PHQ HLQHU VHSDUDWHQ .DPSDJQH JHRORJLVFK
NDUWLHUW GLH $EODJHUXQJHQ EHSUREW XQG GHU
'DWHQVDW] *,6JHVWW]W YHUZDOWHW ZRUGHQ
=XGHP LVW GLH VWUDWLJUDSKLVFKH *OLHGHUXQJ
XQG GLH ÀXVVJHVFKLFKWOLFKH (LQVWXIXQJ GHU
6FKPHO]ZDVVHUVHGLPHQW$EIROJHQ EHUSUIW
ZRUGHQ'LH(UJHEQLVVHGHV3URMHNWVHUJlQ]HQ
GLH$UEHLWYRQ'233/(5ZREHL LQVEH
VRQGHUH GLH *,6JHVWW]WH '0RGHOOLHUXQJ
QHXH (UJHEQLVVH IU GLH ÀXVVJHVFKLFKWOLFKH
,QWHUSUHWDWLRQ GHU $EODJHUXQJHQ HUEUDFKW
KDW 'LH HKHPDOLJHQ 6HGLPHQWIOOXQJHQ GHU
6FKPHO]ZDVVHUWlOHU ZXUGHQ EHU LKUH 2EHU
XQG%DVLVÀlFKHQGH¿QLHUWXQGXQWHU%HUFN
VLFKWLJXQJ K\GUDXOLVFKHU 5DQGEHGLQJXQJHQ
VRZLH GHU7DOJHRPHWULH GUHLGLPHQVLRQDOPR
GHOOLHUW 'LH PHWKRGLVFKHQ *UXQGODJHQ VLQG
DXVIKUOLFK LQ %(&.(5+$80$11  GLH
5HVXOWDWH LP %H]XJ DXI GDV 5L,OOHU*HELHW
LQ%(&.(5+$80$11	*(57+LP'UXFNHU
OlXWHUW$XIGLH0RGHOOLHUXQJVHUJHEQLVVHZLUG
KLHUQXULP+LQEOLFNDXIGLHÀXVVJHVFKLFKWOL
FKH(QWZLFNOXQJ%H]XJJHQRPPHQ.DS
,QYRUOLHJHQGHU$UEHLWZHUGHQGLHQHXJHZRQ
QHQHQ SHWURJUDSKLVFKHQ XQG VHGLPHQWRORJL
VFKHQ'DWHQ IU GLH ELEHU ELV JQ]]HLWOLFKHQ
6FKPHO]ZDVVHUVHGLPHQWHYRUJHVWHOOW'DV8Q
WHUVXFKXQJVJHELHW OLHJW ]ZLVFKHQ GHQ 6WlGWHQ
8OP LP 1RUGHQ XQG 0HPPLQJHQ LP 6GHQ
$EE,P1RUGZHVWHQZLUGHVYRP7DOGHU
'RQDXLP:HVWHQXQG2VWHQYRP7DOGHU5RWK
EHJUHQ]W,P6GHQVFKOLHHQVLFKGLH$QK|KHQ
PHKUHUHU(QGPRUlQHQ]JHDQ'LHXQWHUVXFK
WHQ6FKRWWHUYRUNRPPHQZHLVHQLQVJHVDPWHLQH
)OlFKHYRQUXQGNPDXI
)U GDV 5L,OOHU*HELHW H[LVWLHUHQ ]DKOUHLFKH
VWUDWLJUDSKLVFKH *OLHGHUXQJHQ XQG $OWHUV]X
RUGQXQJHQ GHU SOHLVWR]lQHQ $EODJHUXQJHQ
7DE  DXV GHQHQ VLFK HLQH 7HUUDVVHQVWUDWL
JUDSKLHGHU5HJLRQHUJLEW7DE6RZHUGHQ
GLH 6FKRWWHUYRUNRPPHQ GHV (UOHQPRRVHU
XQG (URO]KHLPHU 5LHGHOV GHV +HJJEDFKHU
XQG GHV +RO]VW|FNH)HOGHV $EE  YRQ
3(1&. 	 %5h&.1(5  DOV bOWHUH
'HFNHQVFKRWWHU LQ GDV *Q]JOD]LDO JHVWHOOW
:(,'(1%$&+XQG6&+b'(/
XQWHUVWW]HQGLHVH=XRUGQXQJGHV(UOHQPRRVHU
XQG(URO]KHLPHU5LHGHOV'LH+RFKÀlFKHQGHV
+RO]VW|FNH XQG +HJJEDFKHU )HOGHV ZHUGHQ
YRQ GHQ OHW]WJHQDQQWHQ %HDUEHLWHUQ LQ GDV
0LQGHOJOD]LDO JHVWHOOW 'HU (UOHQPRRVHU XQG
(URO]KHLPHU6FKRWWHUULHGHOZHUGHQVHLW*5$8/
  DOV GRQDX]HLWOLFK HLQJHRUGQHW
'DV YRQ LKP DOV GRQDX]HLWOLFK DXVJHZLHVHQH
+HJJEDFKHU)HOGZLUGYRQ6&+b'(/	:(51(5
 DOV JQ]]HLWOLFK DQJHVHKHQ'DV+RO]
VW|FNH)HOGZLUGYRQ*5$8/GHP*Q]
]XJHRUGQHW'LHVHVWUDWLJUDSKLVFKH=XRUGQXQJ
ZLUG LQ GHU /LWHUDWXU ELV KHXWH HLQJHKDOWHQ
HEHQVRZLHGLH6WHOOXQJGHV.HOOPQ]HU)HOGHV
LQGDV'RQDXJOD]LDO/g6&+(5XQGGLHGHU
:DOSHUWVKRIHQHU 6FKRWWHUDQK|KH LQ GDV *Q]
+$$*'LH6FKRWWHUN|USHUYRQ,OOHUULH
GHQXQG'RUQGRUIZHUGHQYRQ6&+b'(/
LQ GDV0LQGHO , XQG *Q] ,, JHVWHOOW *5$8/
 VLHKW GHQ ,OOHUULHGHQHU 6FKRWWHUN|USHU
DOV 'RQDX ,]HLWOLFK GLH VGOLFKH 'RUQGRUIHU
6FKRWWHUÀlFKHMHGRFKDOV'RQDX,,]HLWOLFKDQ
'HVVHQQ|UGOLFKHU%HUHLFKZLUGYRQ LKPGHP
*Q],]XJHRUGQHW%HLGH9RUNRPPHQZHUGHQ
YRQ6&+b'(/	:(51(5KLQJHJHQ]XP
'RQDX,,JHUHFKQHW
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
$EE  /DJH GHV$UEHLWVJHELHWHV PLW GHQ XQWHUVXFKWHQ 6FKRWWHUYRUNRPPHQ  ELV  VRZLH DQJUHQ]HQGHQ
6FKRWWHUN|USHUQ(VEHGHXWHQ+HJJEDFKHU)HOG(UOHQPRRVHU5LHGHO(URO]KHLPHU5LHGHO+RO]
VW|FNH)HOG6HQGHQHU)HOG.HOOPQ]HU)HOG:HLHQKRUQ.LVVHQGRUIHU)HOG(LVHQEXUJHU)HOG
,QQHEHUJ5HLVHQVEXUJHU)HOG
)LJ*HQHUDOPDSVKRZLQJWKHLQYHVWLJDWHGJUDYHORFFXUUHQFHVWRDQGJUDYHODUHDVLQWKHQHLJKERXU
KRRG
$1'5($6*(57+	5$,02%(&.(5+$80$11
/g6&+(5  VWHOOW GDV +RO]VW|FNH)HOG
GLH ,OOHUULHGHQHU XQG 'RUQGRUIHU 6FKRWWHU
N|USHU ]X XQWHUVFKLHGOLFKHQ 1LYHDXV YRQ
=ZLVFKHQWHUUDVVHQVFKRWWHUQGLH]XPJU|WHQ
7HLOGHP*Q]]XJHRUGQHWZHUGHQ$XI*UXQG
GHV )HKOHQV YRQ 'RORPLWJHU|OOHQ GLH IU
JOD]LÀXYLDWLOH $EODJHUXQJHQ GHV 1|UGOLFKHQ
$OSHQYRUODQGV W\SLVFK VLQG VROOHQ VLH GXUFK
SHULJOD]LDOÀXYLDWLOH 8PODJHUXQJ HQWVWDQGHQ
VHLQ'LHGRQDX]HLWOLFKHQNULVWDOOLQDUPHQXQG
WHLOZHLVHGRORPLWIKUHQGHQ6FKRWWHUYRQ2FK
VHQKDXVHQ(URO]KHLPXQG.HOOPQ]ZHUGHQ
YRQ /g6&+(5  DOV +DQJHQGID]LHV PLW
JOD]LÀXYLDWLOHU*HQHVHEH]HLFKQHW'LHHEHQ
IDOOVYRQ/g6&+(5LP5L,OOHU*HELHW
EHVFKULHEHQH NULVWDOOLQUHLFKH GRORPLWIUHLH
/LHJHQGID]LHV  YRQ '233/(5  DOV
bOWHVWH 3HULJOD]LDOVFKRWWHU LQ 0RODVVHNULV
WDOOLQID]LHV EH]HLFKQHW  VWHKW XQWHU GHQ DOV
GRQDX]HLWOLFKHLQJHVWXIWHQ6HGLPHQWHQDQ6LH
LVWQDFK6,11HLQ$XIDUEHLWXQJVSURGXNW
DXV GHU$GHOHJJ GDV YRQ HLQHU SHULJOD]LDOHQ
%HDUEHLWHU 6G 1RUG    6G 1RUG 
3(1&.	
%5h&.1(5 b'6  b'6 b'6 b'6   
 *Q] *Q] *Q] *Q]
:(,'(1%$&+ -'6  *Q] *Q] -'6   
 0LQGHO 0LQGHO
hEHUVLFKWVNDUW
6: 0LQGHO  *Q] *Q] 0LQGHO *Q] *Q] *Q]
'HXWVFKO
6&+b'(/ 0LQGHO, 0LQGHO, *Q], *Q], 0LQGHO, *Q],, 0LQGHO, 
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 'RQDX,, 'RQDX,, 'RQDX, 'RQDX, *Q], 'RQDX, 'RQDX,, 
*Q],
6&+b'(/	
:(51(5 *Q]  'RQDX, 'RQDX, *Q] 'RQDX,, 'RQDX,, 

*5$8/ 'RQDX,,  'RQDX, 'RQDX, *Q] 'RQDX,, 'RQDX,, 
/g6&+(5   8'6 8'6 8=7 0=7 0=72=7 8'6
'RQDX 'RQDX *Q] *Q] *Q] 'RQDX
3*6 3*6 3*6
+$$* *Q] *Q] b3 b3 *Q]   b3
'RQDX 'RQDX 'RQDX
hEHUVLFKWVNDUWH *Q] *Q] 'RQDX 'RQDX *Q] *Q] *Q] 'RQDX
,OOHU5L*HELHW

6&+5(,1(5
II *Q] *Q] 'RQDX 'RQDX *Q] *Q] *Q] 'RQDX
'233/(5 *Q] *Q] 'RQDX*Q] 'RQDX*Q] *Q] *Q] *Q] 'RQDX*Q]
3*6 3*6 3*6
6FKRWWHUN|USHU1XPPHULHUXQJQDFK$EELOGXQJ
7DE  =XVDPPHQVWHOOXQJ GHU VWUDWLJUDSKLVFKHQ *OLHGHUXQJHQ IU GLH XQWHUVXFKWHQ 6FKRWWHUN|USHU DXV
ZLFKWLJHQ%HDUEHLWXQJHQ'LH*HELHWHYRQ:HLHQKRUQ.LVVHQGRUIHU)HOG 1U LQ$EE(LVHQEXUJHU
)HOG1UXQG,QQHEHUJ5HLVHQVEXUJHU)HOG1UVLQG LP5DKPHQGHUYRUOLHJHQGHQ$UEHLWQLFKWQHX
DXIJHQRPPHQZRUGHQb'6bOWHUHU'HFNHQVFKRWWHU -'6± -QJHUHU'HFNHQVFKRWWHU8=70=72=7
±8QWHUHPLWWOHUHREHUH=ZLVFKHQWHUUDVVHQVFKRWWHU8'68QWHUH'HFNVFKRWWHUb3±bOWHVWSOHLVWR]lQ3*6
±3HULJOD]LDOH6FKRWWHU
7DE6XPPDU\RIVWUDWLJUDSKLHVIRUWKHLQYHVWLJDWHGJUDYHODUHDVGHULYHGIURPLPSRUWDQWSDSHUV$EEUHYL
DWLRQVVHHDERYH
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
8U$UJHQ DQJHOLHIHUWZXUGHgVWOLFK GHV5L
,OOHU*HELHWVDQVWHKHQGHNULVWDOOLQUHLFKH6FKRW
WHU ZHUGHQ YRQ (%(5/  LQ GDV 3OLR]lQ
JHVWHOOWXQGDOV2WWREHXUHU6FKRWWHUEH]HLFKQHW
6,11  VLHKW LQ LKQHQ XQWHUSOHLVWR]lQH
SHULJOD]LDOÀXYLDWLOH6FKWWXQJHQHLQHU8U(V
FKDFK5RKUDFKXQG5RWWDFKGHUHQJHQHUHOOH
(QWZlVVHUXQJVULFKWXQJLQQRUG|VWOLFKHU2ULHQ
WLHUXQJYHUODXIHQVHLQVROO
'LH/LWHUDWXUDXIDUEHLWXQJGLHVHV$EVDW]HVYHU
GHXWOLFKW GLH ELVKHULJHQ 6FKZLHULJNHLWHQ EHL
GHUVWUDWLJUDSKLVFKHQ=XRUGQXQJGHUÀXYLDWLOHQ
$EODJHUXQJHQLP5DXPVGOLFKYRQ8OPXQG
GLH bQGHUXQJHQ LP 9HUODXIH GHU IRUWVFKUHL
WHQGHQ )RUVFKXQJVWlWLJNHLW 'LH YRUOLHJHQGHQ
8QWHUVXFKXQJHQ VROOHQ HLQHQ %HLWUDJ OLHIHUQ
GLHIUDJOLFKHQ6HGLPHQWHPLWGHQ$EIROJHQGHV
,OOHUJOHWVFKHUJHELHWHV ]X NRUUHOLHUHQ XQG HLQH
OLWKRVWUDWLJUDSKLVFKH8QWHUJOLHGHUXQJDQ]XELH
WHQGLHQHXH(UNHQQWQLVVH]XU*HRPHWULHXQG
OLWKRORJLVFKHQ &KDUDNWHULVWLN GHU 3DOlRWlOHU
EHUFNVLFKWLJW'LHVHUIROJWDXFKYRUGHP+LQ
WHUJUXQGQRFKRIIHQHUVWUDWLJUDSKLVFKHU)UDJHQ
GLH QDFKIROJHQG VNL]]LHUWZHUGHQ XQG ELVODQJ
GLH.RUUHODWLRQYRQSOHLVWR]lQHQ$EIROJHQGHV
QRUGZHVWOLFKHQ PLW GHQHQ GHV QRUG|VWOLFKHQ
$OSHQYRUODQGHVHUVFKZHUWKDEHQ
'DV 5L,OOHU*HELHW OLHJW LP *UHQ]EHUHLFK
]ZHLHU GHU]HLW JOWLJHU VWUDWLJUDSKLVFKHU
*OLHGHUXQJHQ ZHOFKH LQVEHVRQGHUH IU GHQ
=HLWUDXPYRUGHP+ROVWHLQ VWDUNGLYHUJLHUHQ
'(876&+( 675$7,*5$3+,6&+( .200,66,21
 /,77 HW DO  'LH IU GDV EDGHQ
ZUWWHPEHUJLVFKH 5KHLQJOHWVFKHUJHELHW HUDU
EHLWHWH 6WUDWLJUDSKLH (//:$1*(5 HW DO 
9,//,1*(5  VWHKW GHUMHQLJHQ IU GDV
ED\HULVFKH $OSHQYRUODQG JHJHQEHU -(5=
'233/(5(LQHDNWXHOOHhEHUVLFKW
6\VWHP, 6\VWHP,, 6WUDWLJUDSKLH
1LHGHUWHUUDVVHQVFKRWWHU 1LHGHUWHUUDVVHQVFKRWWHU   :UP
    7LHIHUHU1LHGHUWHUUDVVHQVFKRWWHU  
    +|KHUHU1LHGHUWHUUDVVHQVFKRWWHU  
+RFKWHUUDVVHQVFKRWWHU +RFKWHUUDVVHQVFKRWWHU   5LVV
 7LHIHUHV1LYHDX  7LHIHUHU+RFKWHUUDVVHQVFKRWWHU  
 +|KHUHV1LYHDX  +|KHUHU+RFKWHUUDVVHQVFKRWWHU  
=ZLVFKHQWHUUDVVHQVFKRWWHU      0LQGHO*Q]
   -QJHUHU'HFNHQVFKRWWHU   0LQGHO+DVODFK
 8QWHUHU=ZLVFKHQWHUUDVVHQVFKRWWHU  7LHIHUHU-QJHUHU'HFNHQVFKRWWHU  0LQGHO
 0LWWOHUHU=ZLVFKHQWHUUDVVHQVFKRWWHU  +|KHUHUMQJHUHU'HFNHQVFKRWWHU  +DVODFK
   bOWHUHU'HFNHQVFKRWWHU   *Q]'RQDX
 2EHUHU=ZLVFKHQWHUUDVVHQVFKRWWHU  7LHIHUHUbOWHUHU'HFNHQVFKRWWHU  *Q]'RQDX
    0LWWOHUHUbOWHUHU'HFNHQVFKRWWHU  *Q]'RQDX
'HFNVFKRWWHU       'RQDX%LEHU
 8QWHUHU'HFNVFKRWWHU  +|KHUHUbOWHUHU'HFNHQVFKRWWHU  'RQDX%LEHU
        
   bOWHVWHU'HFNHQVFKRWWHU   %LEHU
 0LWWOHUHU'HFNVFKRWWHU  7LHIHUHUbOWHVWHU'HFNHQVFKRWWHU  
 2EHUHU'HFNVFKRWWHU  +|KHUHUbOWHVWHU'HFNHQVFKRWWHU  
+RFKVFKRWWHU  +RFKVFKRWWHU    %LEHU3OLR]lQ
        
LP5RW*Q]*HELHW8QWHUHU0LWWOHUHUXQG2EHUHU=ZLVFKHQWHUUDVVHQVFKRWWHU   
6\VWHP,QDFK*5$8/ 6\VWHP,,QDFK3(1&.	%5h&.1(5XQG-(5=HWDO
7DE7HUUDVVHQVWUDWLJUDSKLVFKH*OLHGHUXQJHQGHV,OOHU5LVV*HELHWHVQDFKGHQ9RUVWHOOXQJHQYRQ*5$8/
3(1&.	%5h&.1(5XQG-(5=
7DE6WUDWLJUDSKLHVRIWKHWHUUDFHVXFFHVVLRQRIWKH,OOHU5LVVWUDFWDFFRUGLQJWR*5$8/
3(1&.	%5h&.1(5DQG-(5=
$1'5($6*(57+	5$,02%(&.(5+$80$11
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
XQWHUVFKLHGOLFKHU7HLOVWUDWLJUDSKLHQLVWLQ+$%
%(ZLHGHUJHJHEHQ
'LH'LVNUHSDQ]HQLQGHQ6WUDWLJUDSKLHQZHVW
OLFK XQG |VWOLFK GHU ,OOHU EHUXKHQ X D DXI
GHPYHUVFKLHGHQHQPHWKRGLVFKHQ$QVDW]EHL
GHP LQ %D\HUQ GLH PRUSKRVWUDWLJUDSKLVFKH
8QWHUVXFKXQJ XQG LQ %DGHQ:UWWHPEHUJ
GLH OLWKRVWUDWLJUDSKLVFKH ,QWHUSUHWDWLRQ YRQ
%HFNHQDEIROJHQ LP 9RUGHUJUXQG VWHKW 'LH
EHVRQGHUV LP 2EHUUKHLQWDO*UDEHQ VRZLH LP
+RNLUFKHU%HFNHQ DXIJHIXQGHQHQ6HGLPHQ
WH HUODXEHQ HLQH VHTXHQ]VWUDWLJUDSKLVFKH
*OLHGHUXQJ PLW GHU GXUFK GHQ 1DFKZHLV
OLWKRORJLVFKHU :HFKVHO DXI NOLPDWLVFKH 9HU
lQGHUXQJHQ JHVFKORVVHQ ZHUGHQ NDQQ 'LH
]HLWOLFKH(LQRUGQXQJXQGGLH.RUUHODWLRQPLW
DQGHUHQ4XDUWlUVWUDWLJUDSKLHQZLUGKLHUGXUFK
ELRVWUDWLJUDSKLVFKH XQG FKURQRVWUDWLJUDSKL
VFKH,QIRUPDWLRQHQJHVWW]W/,77HWDO
'LH ED\HULVFKH4XDUWlUJOLHGHUXQJ EHUXKW DXI
GHU*OLHGHUXQJ YRQ 6FKPHO]ZDVVHUWHUUDVVHQ
ZHOFKH LP*HIROJH GHU NODVVLVFKHQ8QWHUVX
FKXQJHQYRQ3(1&.	%5h&.1(5
]XP 1DFKZHLV LPPHU NRPSOH[HUHQ 7HUUDV
VHQDEIROJHQ JHIKUW KDW 0LW GHU JOD]LDOHQ
6HULHZLUGIUGLHOHW]WHQGUHL*OD]LDONRPSOH
[H0LQGHO5LVV:UPGLH9HUELQGXQJYRQ
NDOWNOLPDWLVFKHP.OLPDVLJQDO]XP6HGLPHQW
N|USHU GHU GXUFK *OHWVFKHUVFKPHO]ZlVVHU
DXIJHVFKWWHWZRUGHQLVWKHUJHVWHOOW
'HQ EHLGHQ VWUDWLJUDSKLVFKHQ .RQ]HSWHQ JH
PHLQVDPLVWGLH=ZHLWHLOXQJLQHLQHQXQWHUSOHLV
WR]lQHQ$EVFKQLWWLQGHPÀlFKHQKDIW'HFNHQ
VFKRWWHUYHUEUHLWHWVLQGXQGHLQHQPLWWHOXQG
REHUSOHLVWR]lQHQ$EVFKQLWW'LHVHUZLUGGXUFK
PDUNDQWH0RUlQHQVHTXHQ]HQPLW]XJHK|ULJHQ
7HUUDVVHQJHSUlJW9RQ(//:$1*(5HWDO
ZLUGIUGHQ5KHLQJOHWVFKHUEHUHLFKGHU%HJULII
PRUSKRWHNWRQLVFKH:HQGHHLQJHIKUWXQGPLW
VFKXEZHLVHQ .UXVWHQEHZHJXQJHQ LP 9HUODXI
GHV4XDUWlULQ9HUELQGXQJJHEUDFKWGLHVROFKH
DXIIDOOHQGHQ )D]LHVZHFKVHO YHUXUVDFKW KDEHQ
N|QQWHQ'LH%H]HLFKQXQJPRUSKRORJLVFKWHN
WRQLVFKH:HQGHKDW6&+/h&+7(5IUGDV
VFKZHL]HULVFKH$OSHQYRUODQG JHSUlJW XP GLH
lOWHUHQ 'HFNHQVFKRWWHU9HUHLVXQJHQ YRQ GHQ
YLHU MQJHUHQ 9RUODQGYHUHLVXQJHQ JHPl GHV
6\VWHPVYRQ3(1&.	%5h&.1(5
]XXQWHUVFKHLGHQ
,QNRQVLVWHQ]HQEHLXQWHUVFKLHGOLFKHQ5HJLRQDO
VWUDWLJUDSKLHQVLQGDXFKGDUDXI]XUFN]XIKUHQ
GDVVGLH'\QDPLNGHUDOSLQHQ*OHWVFKHUUHJLRQDO
XQWHUVFKLHGOLFKHhEHUOLHIHUXQJVGLFKWHQJHRORJL
VFKHU=HXJQLVVHDXVGHQMHZHLOLJHQ=HLWVFKHLEHQ
]XU)ROJHKDWWHQ'LHVHKDEHQGLH(URVLRQVXQG
$NNXPXODWLRQVWlWLJNHLWLP9RUODQGPDJHEOLFK
EHVWLPPW MHGRFKDXIJUXQG LKUHUGLIIHULHUHQGHQ
*U|H XQWHUVFKLHGOLFK DXI .OLPDVLJQDOH UHD
JLHUW'HUNOHLQH,OOHUJOHWVFKHUKDWEHLVSLHOVZHLVH
VFKQHOOHUDEHUZHJHQGHVNOHLQHUHQ(LQ]XJVJH
ELHWHV ZHQLJHU DXVJUHLIHQG DXI HLQH .OLPDlQ
GHUXQJDOVGHUGHXWOLFKJU|HUH5KHLQJOHWVFKHU
UHDJLHUW'DGXUFKVLQG=HLWHQPLWGRPLQLHUHQGHU
JOD]LÀXYLDWLOHU $NNXPXODWLRQ RGHU (URVLRQ
VHOEVWEHL]ZHLEHQDFKEDUWHQDOSLQHQ6FKPHO]
ZDVVHUV\VWHPHQ QLFKW ]ZDQJOlX¿J ]HLWJOHLFK
HUIROJW 1HEHQ GHU VHGLPHQWRORJLVFKSHWURJUD
SKLVFKHQ8QWHUVXFKXQJVWHOOWGDKHUGLH5HNRQVW
UXNWLRQYRQ3DOlRWlOHUQDXIJUXQGJHRPHWULVFKHU
.ULWHULHQ.DSHLQZLFKWLJHV+LOIVPLWWHO]XU
.OlUXQJGHU$EODJHUXQJVUHLKHQIROJHGDU
2 Methode
'LH TXDUWlUHQ $EODJHUXQJHQ GHV 8QWHUVX
FKXQJVJHELHWVZXUGHQ LP*HOlQGHJHRORJLVFK
NDUWLHUW XQG GDV 0DWHULDO LQ $XIVFKOVVHQ
VHGLPHQWRORJLVFKSHWURJUDSKLVFK DXIJHQRP
PHQ$Q 6HGLPHQWSUREHQ HUIROJWHQ LP /DERU
ZHLWHUH 8QWHUVXFKXQJHQ EHLVSLHOVZHLVH ]XU
.RUQJU|HQYHUWHLOXQJ 0RUSKRPHWULH 6FKRW
WHUSHWURJUDSKLHXQG]XP6FKZHUPLQHUDOJHKDOW
GHU 6DQGIUDNWLRQ XP GLH $EODJHUXQJVEHGLQ
JXQJHQ VRZLH GDV /LHIHUJHELHW FKDUDNWHUL
VLHUHQ ]X N|QQHQ (V KDQGHOW VLFK GDEHL XP
6WDQGDUGPHWKRGHQGLHLQGHU/LWHUDWXUEHUHLWV
PHKUIDFKHLQJHKHQGEHVFKULHEHQZRUGHQ VLQG
]%/g6&+(56&+5(,1(5%(&.(5
+$80$11 ,P)ROJHQGHQZHUGHQ
]ZHL9HUIDKUHQQlKHUEHVFKULHEHQGLHEHLGHU
YRUOLHJHQGHQ 8QWHUVXFKXQJ LP 9RUGHUJUXQG
VWDQGHQ XQG GHUHQ (UJHEQLVVH LQ .DSLWHO 
HUOlXWHUWZHUGHQ
Schotterpetrographie
8PVWUDWLJUDSKLVFKH=XRUGQXQJHQXQWHUVWW]HQ
XQGGLH/LHIHUJHELHWHGHU6FKRWWHUHLQJUHQ]HQ
]X N|QQHQ ZXUGHQ JHU|OOSHWURJUDSKLVFKH
$QDO\VHQDQ6HGLPHQWSUREHQGXUFKJHIKUW
7DE  3UR 3UREH ZXUGHQ GXUFKVFKQLWWOLFK
 *HU|OOH GHU .RUQIUDNWLRQ  PP
*URENLHVDQDO\VLHUW'LH$Q]DKOYRQ*H
U|OOHQHUDFKWHQZLUDOVDXVUHLFKHQGGHQQ.RQ
WUROO]lKOXQJHQ]HLJWHQGDVVEHL
XQG.RPSRQHQWHQGLHSUR]HQWXDOH=XVDP
PHQVHW]XQJLQQHUKDOEGHVVWDWLVWLVFKHQ)HKOHUV
JOHLFKEOHLEW)(=(5 KDW IUGDV8QWHU
VXFKXQJVJHELHWEHVFKULHEHQZLHGLHSHWURJUD
SKLVFKH=XVDPPHQVHW]XQJYRQGHU.RUQJU|H
EHHLQÀXVVWZLUGVRGDVVDQ6WLFKSUREHQHEHQVR
GLH )UDNWLRQ  PP )HLQ 0LWWHWONLHV
XQWHUVXFKW ZXUGH 'LH =lKOHUJHEQLVVH GLHVHU
)UDNWLRQVWLPPHQPLWGHQHQGHU*URENLHVIUDN
WLRQ EHUHLQ )ROJHQGH*HVWHLQVW\SHQZXUGHQ
XQWHUVFKLHGHQXQG]XIQIOLWKRORJLVFKHQ*UXS
SHQ]XVDPPHQJHIDVVW
I Kalkstein
.DONVWHLQ0HLVWPLNULWLVFKHDOSLQH.DONHEHL
GHQHQVFKZDU]H.DONHKHOOHJUDXZHLH.DONH
URWEUDXQH.DONHJHOEH)OHFNHQNDONHJHVRQGHUW
DXVJH]lKOWZXUGHQ.DONHPLWJHOEHQ.UXVWHQ
HQWVWHKHQGXUFK9HUZLWWHUXQJDXVPLNULWLVFKHQ
.DONHQ
.LHVHOVNHOHWWH 9|OOLJHQWNDONWH VSOLWWULJ]HU
IDOOHQGH 5HVLGXDWH XQUHLQHU .DONVWHLQH 1XU
GDV.LHVHOJHUVWLVWHUKDOWHQ
II Dolomit
'RORPLW LQ XQWHUVFKLHGOLFKVWHU (UKDOWXQJ YRQ
OHLFKW YHUZLWWHUWHQ *HU|OOHQ ELV ]X VWDUN VDQ
GHQGHQOHLFKW]HUIDOOHQGHQVRJHQDQQWHQ'ROR
PLWDVFKHQ)(=(5
III Sandstein und Konglomerat
6DQGVWHLQ)HLQELVPLWWHON|UQLJH6DQGVWHLQH
XQG .RQJORPHUDWH ] 7 VWDUN NDUERQDWLVFK
PLW 8QWHUWHLOXQJ LQ KHOOH 0RODVVHVDQGVWHLQH
)O\VFKVDQGVWHLQHURWHU6DQGVWHLQH4XDU]VDQG
VWHLQHXQG*ODXNRQLWVDQGVWHLQH
IV Kristallin
.ULVWDOOLQH  0HLVW KHOOH *QHLVH XQG GXQNOH
$PSKLEROLWHVRZLH(SLGRW&KORULW*OLPPHU
6FKLHIHU XQG KHOOJUQZHL JHElQGHUWH (SL
GRWTXDU]LWH 6HOWHQ NRPPHQ URWH*UDQLWH YRU
'LH*QHLVH]HUIDOOHQGXUFK9HUZLWWHUXQJPHLVW
OHLFKW
V Harte
*DQJTXDU]  2IW JUREH PLOFKLJ WUEH ZHLH
ELVJHOEOLFKH*HU|OOH
4XDU]LW 4XDU]LWHPHWDPRUSKHU$ENXQIW XQG
NLHVHOLJJHEXQGHQH6DQGVWHLQHDOOHU)DUEYDULD
WLRQHQ
5DGLRODULW'XQNHOURWIHLQJHlGHUWDXVJHELOGH
WH.LHVHOJHVWHLQH
+RUQVWHLQ  6FKZDU]EUDXQH .LHVHONRQNUHWLR
QHQGLHQXUVHOWHQYRUNRPPHQXQGPLW
GHQ5DGLRODULWHQ]XVDPPHQJHIDVVWZXUGHQ
Schwermineralanalysen
1DFK GHQ 8QWHUVXFKXQJHQ YRQ :(</ 
ZXUGHQ LP 5L,OOHU*HELHW HUQHXW V\VWHPDWL
VFKH6FKZHUPLQHUDODQDO\VHQGXUFKJHIKUWXP
HUJlQ]HQGH ,QIRUPDWLRQHQ EHU GLH +HUNXQIW
XQG 7UDQVSRUWULFKWXQJ GHU 6HGLPHQWH ]X HU
KDOWHQ7DE'D]XZXUGHDQ3UREHQGLH
.RUQJU|HQIUDNWLRQ ± PP DEJHVLHEW
XQG 0LQXWHQ ODQJPLW LJHU 6DO]VlXUH
JHNRFKW 'DGXUFK ZHUGHQ (LVHQK\GUR[LGYHU
NUXVWXQJHQ EHVHLWLJW GLH GLH VSlWHUH$QDO\VH
EHKLQGHUQ MHGRFK ZLUG DXFK GDV 0LQHUDO
$SDWLWHQWIHUQW'LH6FKZHUHWUHQQXQJHUIROJWH
PLW1DWULXP3RO\ZROIUDPDW1D:2:2
+2PLWHLQHU'LFKWHYRQJFP
LQHLQHU
=HQWULIXJH EHL  8PLQ 1DFK 5HLQLJXQJ
XQG7URFNQXQJZXUGHQGLH6FKZHUPLQHUDOHLQ
.DQDGDEDOVDPPLWHLQHP%UHFKXQJVLQGH[YRQ
Q HLQJHEHWWHW1DFKDQVFKOLHHQGHU$XV
KlUWXQJ XQG5HLQLJXQJ GHU 3UlSDUDWH HUIROJWH
GLH SRODULVDWLRQVRSWLVFKH %HVWLPPXQJ YRQ
UXQG  WUDQVSDUHQWHQ 6FKZHUPLQHUDON|UQHQ
QDFK%2(1,*.
=X$XVZHUWXQJV]ZHFNHQVLQGGLH0LQHUDOHJH
PlLKUHU9HUZLWWHUXQJVUHVLVWHQ]QDFK%2(1,*.
LQIROJHQGH*UXSSHQ]XVDPPHQJHIDVVW
ZRUGHQ
, ,QVWDELOH  *UDQDW JUQH XQG EUDXQH+RUQ
EOHQGH.OLQRS\UR[HQ
,,6WDELOH(SLGRW6WDXUROLWK
,,,6HKU6WDELOH$QGDOXVLW'LVWKHQ6LOOLPDQLW
,9([WUHP6WDELOH=LUNRQ5XWLO7XUPDOLQ
$1'5($6*(57+	5$,02%(&.(5+$80$11
3 Ergebnisse
Schotterpetrographie
$XIJUXQGGHVKRKHQ$OWHUVGHU6HGLPHQWHXQG
GHUIHXFKWHQ:LWWHUXQJVEHGLQJXQJHQGHU5HJL
RQKHXWLJHU:HUWPP-DKUVSLHOWGLH
9HUZLWWHUXQJEHLGHUVFKRWWHUSHWURJUDSKLVFKHQ
=XVDPPHQVHW]XQJ HLQH JURH 5ROOH %HL JH
ULQJPlFKWLJHQ6FKRWWHUQNDQQHVGDGXUFKEHU
GDVJHVDPWH3UR¿O]XU$QUHLFKHUXQJYRQKDU
WHQ.RPSRQHQWHQ 4XDU]4XDU]LW+RUQVWHLQ
5DGLRODULW NRPPHQ ZlKUHQG NDUERQDWLVFKH
*HU|OOH .DONVWHLQ 'RORPLW VWDUN NRUURGLHUW
RGHUDXIJHO|VWVHLQN|QQHQ
hEHU GHQ$QWHLO DQ .LHVHOVNHOHWWHQ NDQQ QXU
QlKHUXQJVZHLVH DXI GHQ SULPlUHQ *HKDOW
YRQ .DUERQDWHQ JHVFKORVVHQ ZHUGHQ %H
UHFKQXQJHQ GHV XUVSUQJOLFKHQ $QWHLOV YRQ
.DUERQDWJHU|OOHQ ZLH VLH 9,//,1*(5 
IU GLH 6HGLPHQWH GHU 5HVWVFKRWWHU LP 5DXP
(KLQJHQ5RWWHQDFNHU GXUFKIKUW HUVFKHLQHQ
SUREOHPDWLVFKGDGHU$QWHLOY|OOLJDXIJHO|VWHU
.DUERQDWH QLFKW LQ GLH .DONXODWLRQ HLQJHKW
=XGHP N|QQHQ ODWHUDOH 6FKZDQNXQJHQ GHU
6FKRWWHU]XVDPPHQVHW]XQJ ]X)HKOUHFKQXQJHQ
IKUHQZHQQ'DWHQDXVDQGHUHQ%HUHLFKHQHL
QHV6FKRWWHUQLYHDXVDOV5HIHUHQ]KHUDQJH]RJHQ
ZHUGHQ$XVGHPHUZHLWHUWHQ8QWHUVXFKXQJV
EHUHLFKJLEWHV]DKOUHLFKH%HLVSLHOHIUODWHUDO
KHWHURJHQH=XVDPPHQVHW]XQJHQYRQ6FKRWWHU
N|USHUQ%(&.(5+$80$11
=XYHUOlVVLJJHOLQJWGLH8QWHUVFKHLGXQJGHVbO
WHVWHQ 3HULJOD]LDOVFKRWWHUV %H]HLFKQXQJ QDFK
'233/(5  NULVWDOOLQH /LHJHQGID]LHV QDFK
6,11  DXI GHQ6FKRWWHUIHOGHUQ YRQ2FK
VHQKDXVHQ(URO]KHLPVRZLH.HOOPQ]YRQGHQ
EHUODJHUQGHQJOD]LÀXYLDWLOHQ6FKRWWHUQ+DQ
JHQGID]LHVQDFK/g6&+(5GLHGHP'R
QDX  ]XJHUHFKQHW ZHUGHQ $EE :lK
UHQG GLH .ULVWDOOLQJHKDOWH GHU JOD]LÀXYLDWLOHQ
6FKRWWHU]ZLVFKHQXQGOLHJHQZHLVHQ
GLHbOWHVWHQ3HULJOD]LDOVFKRWWHUVROFKHYRQ
DXI'LHVH8QWHUVFKLHGHODVVHQVLFKQLFKW
DXI9HUZLWWHUXQJVHIIHNWH]XUFNIKUHQGDGLH
          
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$EE0LWWHOZHUWHGHUVFKRWWHUSHWURJUDSKLVFKHQ$QDO\VHQ(VEHGHXWHQ**Q]]HLWOLFKHU6FKRWWHU*
*Q]]HLWOLFKHU6FKRWWHU''RQDX]HLWOLFKHU6FKRWWHU36bOWHVWHU3HULJOD]LDOVFKRWWHU$ENU]XQ
JHQLQGHU/HJHQGHZLHLQ7DEHOOH
)LJ0HDQYDOXHVRIWKHSHWURJUDSK\RIWKHJUDYHOV**Q]DJHJUDYHOV**Q]DJHJUDYHOV'
'RQDXDJHJUDYHOV36bOWHVWHU3HULJOD]LDOVFKRWWHUDEEUHYLDWLRQVRIWKHSHWURJUDSK\VHHWDEOH
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
$QWHLOH DQ .LHVHOVNHOHWWHQ DQQlKHUQG JOHLFK
VLQGXQGEHLGHQ3UREHQYRQGHU2FKVHQKDXVH
QHUXQGGHU(URO]KHLPHU+RFKÀlFKHVRJDUXQ
WHUGHQHQGHU+DQJHQGID]LHVOLHJHQ'DV6SHN
WUXPGHU.ULVWDOOLQJHU|OOHZLUGLQGHQ6HGLPHQ
WHQGHUbOWHVWHQ3HULJOD]LDOVFKRWWHULP:HVHQW
OLFKHQYRQKHOOHQ*QHLVHQXQGGXQNOHQ$PSKL
EROLWHQ JHSUlJW GDQHEHQ ¿QGHQ VLFK (SLGRW
&KORULWVFKLHIHUPLW 'HU$QWHLO DQ (SL
GRW&KORULWVFKLHIHUQEHWUlJWLQGHUJOD]LÀXYLD
WLOHQ+DQJHQGID]LHVGHPJHJHQEHUQLFKWPHKU
DOV 'HU YRQ*(,*(5  XQG /g6&+(5
 DQJHIKUWH KRKH $QWHLO KHOOHU *QHLVH
DXVGHP6LOYUHWWD*HELHWZLUGGXUFKGLHHLJH
QHQ$QDO\VHQEHVWlWLJW
'LH 8QWHUVXFKXQJHQ LQQHUKDOE GHV 'RQDX
1LYHDXV ]HLJHQ GDVV GDV .ULVWDOOLQVSHNWUXP
ZHLWDXV GLIIHUHQ]LHUWHU LVW DOV YRQ *(,*(5
 (,&+/(5  XQG /g6&+(5 
EHVFKULHEHQ 1HEHQ GHQ LQ 7DEHOOH  DQJH
JHEHQHQ *HVWHLQVDUWHQ WUHWHQ 'LDEDVH URWH
*UDQLWH XQG GXQNHOJUQH (SLGRWTXDU]LWH DXI
9HUHLQ]HOW¿QGHQ VLFK URWH*UDQLWHPLW ELV ]X
FP'XUFKPHVVHUZLH VLH LQGHQ MQJHUHQ
PLQGHO]HLWOLFK HLQJHVWXIWHQ 6FKRWWHUQ DOV W\
SLVFKHV 5KHLQJOHWVFKHUPDWHULDO EHVFKULHEHQ
ZHUGHQ *(,*(5  +$$*  6&+$()(5
 'LH TXDOLWDWLYHQ 8QWHUVXFKXQJHQ YRQ
%(&.(5+$80$11 ]HLJWHQEHUHLWVGDVV
GLHVH .RPSRQHQWHQ HEHQVR LQ SOHLVWR]lQHQ
,OOHUVFKRWWHUQYHUEUHLWHWVLQG1DFK6,11
XQG/g6&+(5  LVW GDV$XIWUHWHQ GHU JH
QDQQWHQ.ULVWDOOLQJHVWHLQHDXI8PODJHUXQJDXV
GHP WHUWLlUHQ +RFKJUDWIlFKHU (VFKDFK.U
QDFKHU:DOG]XUFN]XIKUHQ
,QGHQ6HGLPHQWHQGHV+RFKJUDWIlFKHUVWUHWHQ
EHYRU]XJW KHOOH 0XVNRZLW*QHLVH (%(5+$5'
 +$/'(5  XQG$PSKLEROLWH (%(5
+$5'  +$16(/  DXI ZREHL GLH
$PSKLEROLWHEHUHLWVLP$GHOHJJ*HELHWVWDUNH
9HUZLWWHUXQJVVSXUHQ DXIZHLVHQ GD VLFK GRUW
GLH*HU|OOHEHUHLWV DXI VHNXQGlUHU/DJHUVWlWWH
EH¿QGHQ6LH HQWVWDPPHQGHP6LOYUHWWD.ULV
WDOOLQ7$11(5,P=XJHGHUSOHLVWR]lQHQ
8PODJHUXQJ ZXUGHQ GLH *HKDOWH GHU$PSKL
EROLWJHU|OOHZHLWHUUHGX]LHUWVRGDVVKHXWHQXU
:HUWH YRQ  LQ GHQ 6FKPHO]ZDVVHUVFKRW
WHUQ HUUHLFKW ZHUGHQ 7DE  *(,*(5 
/g6&+(5  'LH $XVJDQJVJHKDOWH YRQ
$PSKLEROLWHQXQG*QHLVHQVLQGLP+RFKJUDW
IlFKHUPLWUHFKWYDULDEHO+$/'(5
(%(5+$5''DV*HU|OOVSHNWUXPZLUGEHL
GHQ6FKRWWHUQ GHU JOD]LÀXYLDWLOHQ+DQJHQGID
]LHV 'RQDX  YRQ *HVWHLQHQ GHU 6LOYUHWWD
'HFNH.ULVWDOOLQGHURVWKHOYHWLVFKHQ'HFNHQ
XQG DXV GHP2VWDOSLQ 6HGLPHQWH GRPLQLHUW
*(,*(59,//,1*(5
'LH JHU|OOSHWURJUDSKLVFKHQ 8QWHUVXFKXQJHQ
LP $UEHLWVJHELHW $EE  ]HLJHQ GDVV HV
LQQHUKDOE GHU XQWHUVXFKWHQ (LQKHLWHQ  GHU
bOWHVWHQ3HULJOD]LDOVFKRWWHUVRZLHGHUJOD]LÀX
YLDWLOHQ)D]LHVDXVGHU'RQDXXQG*Q]HLV]HLW
 ]X HLQHU QXU XQZHVHQWOLFKHQ 9HUJU|HUXQJ
GHV DOSLQHQ (LQ]XJVJHELHWHV YRQ 5KHLQ XQG
,OOHUJOHWVFKHU NDP :HVHQWOLFK LVW GDVV GDV
SHULJOD]LDOÀXYLDWLOH 0DWHULDO JURH $QWHLOH
YRQ$GHOHJJ0DWHULDO KRKHU 6LOYUHWWD$QWHLO
JHULQJHU$PSKLEROLWJHKDOWGLHJOD]LÀXYLDWLOHQ
6FKRWWHUKLQJHJHQEHUZLHJHQG.RPSRQHQWHQ
GHU2VWDOSLQHQ'HFNHQJHULQJHU6LOYUHWWD$Q
WHLO LQ%H]XJ ]XP$PSKLEROLWJHKDOW HUK|KWHU
&KORULWVFKLHIHU*HKDOW HQWKDOWHQ(LQH8QWHU
VFKHLGXQJ]ZLVFKHQGRQDXXQGJQ]]HLWOLFKHQ
7HUUDVVHQVFKRWWHUQLVWQLFKWP|JOLFK'LHXQWHU
SOHLVWR]lQHQ6HGLPHQWH]HLJHQLQVJHVDPWHLQH
KRKH'LYHUVLWlWEHLGHQ.ULVWDOOLQJHVWHLQHQ
(LQH SHWURJUDSKLVFKH 'LIIHUHQ]LHUXQJ GHU
JOD]LÀXYLDWLOHQ$EODJHUXQJHQ JHOLQJW HUVW EHL
GHQ KDVODFK XQG PLQGHO]HLWOLFKHQ 6FKRWWHUQ
*5$8/*(,*(5+$$*6&+$(
)(5GHQQGDV]HQWUDODOSLQH*UXQGJHELUJH
ZXUGH GXUFK JOD]LJHQHQ (LQÀXVV ]XQHKPHQG
DEJHWUDJHQ ZDV ]XU OLWKRORJLVFKHQ 9HUlQGH
UXQJGHV/LHIHUJHELHWVIKUWH9,//,1*(5
(LQH ZHLWHUH$XIIlOOLJNHLW GHU +DQJHQGID]LHV
ZHVWOLFK GHV KHXWLJHQ ,OOHUWDOV LVW GDV ZHLW
JHKHQGH )HKOHQ GHV 'RORPLWV  1DFK
'233/(5  ]HLJHQ DXFK GLH HLJHQHQ8Q
WHUVXFKXQJHQGDVVGRUWQXUQRFKJHULQJH5HVWH
QLFKW HQWNDONWHU 6FKRWWHU HUKDOWHQ JHEOLHEHQ
VLQG'LHVN|QQWHIUHLQHQ9HUZLWWHUXQJVHIIHNW
VSUHFKHQ MHGRFKVLQGGLH6FKRWWHU|VWOLFKGHV
,OOHUWDOHVYRQYHUJOHLFKEDUHP$OWHUXQGIKUHQ
'RORPLW LQ$QWHLOHQ YRQ  ELV  (%(5/
(,&+/(55g*1(56,11
'RORPLWHWUHWHQYHUVWlUNWLQKDVODFKXQGPLQ
GHO]HLWOLFKHQ 6HGLPHQWHQ DXI 6&+5(,1(5 	
(%(/+$$*6&+$()(5
)UGLHK|KHUHQ'RORPLWJHKDOWHGHV.HOOPQ
]HU6FKRWWHUVLVWZHQLJHUGHU(LQÀXVVGHV,OOHU
$1'5($6*(57+	5$,02%(&.(5+$80$11
$EE.LHVJUXEHEHL8QWHUHLFKHQ/LQNV6NL]]HGHU$EEDXZDQGLP|VWOLFKHQ$EEDXEHUHLFK5HFKWV3UR¿O
GHV6FKXUIHV'LH+|KHGHV6FKXUIHVLVWQLFKWPDVWlEOLFKVRQGHUQLQ7HLOEHUHLFKHQDXIJHVSUHL]W
)LJ*UDYHOSLWQHDU8QWHUHLFKHQ7KHVNHWFKRQWKHOHIWGLVSOD\VWKHHDVWHUQFXWRIWKHSLW2QWKHULJKWWKH
VHFWLRQRIWKHGHSRVLWVLVVKRZQ7KHYHUWLFDOVFDOHLVH[DJJHUDWHG
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
JOHWVFKHUV DOV GLH ORNDO UHGX]LHUWH 9HUZLWWH
UXQJVZLUNXQJYHUDQWZRUWOLFK'DV0DWHULDOGHV
.HOOPQ]HU6FKRWWHUVGDVEHL8QWHUHLFKHQXQ
WHUVXFKWZXUGHLVWYHUPXWOLFKYRP5KHLQXQG
QLFKW YRP ,OOHUJOHWVFKHU 6,11  JHOLHIHUW
ZRUGHQ'DIUVSUHFKHQGLH(LQUHJHOXQJVPHV
VXQJHQPLWHLQHU9RU]XJVULFKWXQJDXV(V
LVWDOOHUGLQJVGDUDXIKLQ]XZHLVHQGDVVVLFKGLH
+HUNXQIWGLHVHUXQWHUSOHLVWR]lQHQ6FKRWWHUGHU
]HLWQLFKW]ZHLIHOVIUHLNOlUHQOlVVWGDGLH3HWUR
JUDSKLHNHLQHHLQGHXWLJHQ6FKOVVH]XOlVVWXQG
GLH 'LFKWH GHU 3DOlRVWU|PXQJVLQIRUPDWLRQHQ
YHUJOHLFKVZHLVHJHULQJLVW
'HU6FKRWWHUEHL8QWHUHLFKHQ$EEEHVWHKW
LPXQWHUHQ%HUHLFKZHLWJHKHQGDXVVFKOXI¿JHQ
ELV IHLQVDQGLJHQ*URENLHVHQ GLHPLW NRUQJH
VWW]WHQ PLWWHOVDQGLJHQ *URE ELV 0LWWHONLH
VHQ ZHFKVHOQ 'DUEHU IROJHQ PLWWHOVDQGLJH
*UREELV0LWWHONLHVH LQ:HFKVHOODJHUXQJPLW
JUREVDQGLJHQ *URENLHVHQ 'LHVH JHKHQ ]XP
+DQJHQGHQ LQ ] 7 VWDUN VFKOXI¿JH )HLQ ELV
0LWWHONLHVH XQGPLWWHO ELV IHLQVDQGLJH*URE
NLHVH PLW YHUHLQ]HOWHQ %ORFNODJHQ EHU 'LH
(QWNDONXQJVWLHIHGHU$EIROJHEHWUlJWHWZDP
GDUXQWHU IROJW LQ XQUHJHOPlLJHU$XVSUlJXQJ
DXI]LUNXOLHUHQGH3RUHQZlVVHUXQGVHNXQGlUH
.DONDXVIlOOXQJ ]XUFNJHKHQG  ]X 1DJHOÀXK
YHUEDFNHQHU 6FKRWWHU (LQ VWHOOHQZHLVH GLUHNW
EHUGHU0RODVVHDXIWUHWHQGHUXQWHUHU(QWNDO
NXQJVKRUL]RQWLQGHQ6FKRWWHUQLVWZDKUVFKHLQ
OLFKDXI3UR]HVVHDQGHU2EHUÀlFKHGHV*UXQG
ZDVVHUV ]XUFN]XIKUHQ$XIJUXQG GHU hEHU
SUlJXQJ GHU 6HGLPHQWH GXUFK 9HUZLWWHUXQJ
%UDXQHUGH%RGHQELOGXQJ XQG 3RUHQZDVVHU
VWHKWOHGLJOLFKHWZDHLQ0HWHUHLQHVQLFKWRGHU
NDXPDOWHULHUWHQ6FKRWWHUUHVWHVDQ&+RUL]RQW
GHV%RGHQSUR¿OVLQ$EE,QVEHVRQGHUHGLH
$XVELOGXQJE]Z(UKDOWXQJGHV6HGLPHQWHVLP
REHUHQ VWlUNHU GHQ 9HUZLWWHUXQJVSUR]HVVHQ
DXVJHVHW]WHQ 6FKRWWHUEHUHLFK LVW PLW GHQ9HU
KlOWQLVVHQ GHU DQGHUHQ XQWHUVXFKWHQ 6FKRWWHU
YRNRPPHQYHUJOHLFKEDU
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$EE$XVZHUWXQJGHU$QDO\VHQHUJHEQLVVHGXUFK4XRWLHQWHQELOGXQJHLQ]HOQHU*HU|OOREHQE]Z6FKZHU
PLQHUDOJUXSSHQXQWHQQDXVJHZHUWHWH3UREHQ]DKO
2EHQ OLQNV VLQG GLH0LQLPDO 0LWWHO XQG0D[LPDOJHKDOWH YRQ IQI SHWURJUDSKLVFKHQ *UXSSHQ JHPl
7DEHOOHHLQJHWUDJHQ'DUDQLVWGLH6WUHXXQJGHU(UJHEQLVVHLQQHUKDOEGHUVWUDWLJUDSKLVFKHQ(LQKHLWHQ36
bOWHVWHU3HULJOD]LDOVFKRWWHU''RQDX]HLWOLFKHU6FKRWWHU**Q]]HLWOLFKHU6FKRWWHUXQG*
*Q]]HLWOLFKHU6FKRWWHU]XHUNHQQHQ$XIGHUUHFKWHQ6HLWHVLQG4XRWLHQWHQDXVGHQ0LWWHOZHUWHQGHU
DQJHJHEHQHQ*HU|OOJUXSSHQHUUHFKQHWGLHHLQHV\VWHPDWLVFKH9HUlQGHUXQJYRQGHQlOWHVWHQ]XGHQMQJHUHQ
7HUUDVVHQHUNHQQHQODVVHQ,PXQWHUHQ7HLOGHU$EELOGXQJLVWGLH$XVZHUWXQJIUGLH6FKZHUPLQHUDOJHKDOWH
LQGHQXQWHUVXFKWHQ7HUUDVVHQDQJHJHEHQ'DUDXVOlVVWVLFKVFKOLHHQGDVVEHUGLH=HLWHLQH9HUlQGHUXQJ
GHU6HGLPHQWDQOLHIHUXQJHUIROJWLVWZHLWHUH(UOlXWHUXQJLP7H[W
)LJ3HWURJUDSKLFDERYHDQGKHDY\PLQHUDODQDO\VHVEHORZRIWKHLQYHVWLJDWHGJUDYHOV
7KHPLQLPDOPHDQDQGPD[LPXPYDOXHVRISHWURJUDSKLFFRPSRVLWLRQRI WKHJUDYHOV WDEDUHVKRZQ
DERYHOHIW7KHKLJKYDULDWLRQRIWKHVWUDWLJUDSKLFXQLWV36bOWHVWHU3HULJOD]LDOVFKLRWWHU''RQDX
DJHJUDYHOV**Q]DJHJUDYHOVDQG**Q]DJHJUDYHOVFDQEHUHFRJQL]HG2QWKHDERYHULJKW
GLDJUDPWKHTXRWLHQWVRIWKHPHDQYDOXHVIRUVHYHUDOSHWURJUDSKLFDVVRFLDWLRQVDUHJLYHQVKRZLQJDV\VWH
PDWLFWUHQGIURPWKHROGHUWRZDUGVWKH\RXQJHUWHUUDFHXQLWV,QWKHORZHUSDUWRIWKH¿JXUHWKHDQDORJRXV
FDOFXODWLRQVRIWKHKHDY\PLQHUDOFRQWHQWLVVKRZQWDE7KLVUHYHDOVWKHFRQFOXVLRQWKDWWKHVHGLPHQW
VXSSO\KDVFKDQJHGRYHUWLPH)RUIXUWKHUH[SODQDWLRQVVHHWH[W
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
,QhEHUHLQVWLPPXQJPLW'233/(5HUJLEW
VLFKGDVVHLQHVFKRWWHUSHWURJUDSKLVFKH8QWHU
VFKHLGXQJQXU ]ZLVFKHQbOWHVWHP3HULJOD]LDO
VFKRWWHUXQGGHQJOD]LÀXYLDWLOHQ6FKRWWHUQGHU
+DQJHQGID]LHV P|JOLFK LVW 'DV )HKOHQ YRQ
/HLWJHU|OOHQYHUKLQGHUW HLQHNODUH8QWHUVFKHL
GXQJ]ZLVFKHQ0DWHULDOGDVGXUFKGHQ5KHLQ
E]ZGLH,OOHUDQJHOLHIHUWZRUGHQLVW7URW]GHU
JHQHUHOOHQ YHUZLWWHUXQJVEHGLQJWHQ (LQVFKUlQ
NXQJEHLGHU,QWHUSUHWDWLRQGHV'RORPLWJHKDO
WHVLVWDXIIDOOHQGGDVVGLHJOD]LÀXYLDWLOHQ9RU
NRPPHQZHVWOLFKGHVKHXWLJHQ,OOHUWDOHVZHLW
JHKHQGGRORPLWIUHLGLH|VWOLFKDQVFKOLHHQGHQ
GRORPLWIKUHQGVLQG:HUGHQGLHXQWHUVXFKWHQ
*HU|OOIUDNWLRQHQ LQ SHWURJUDSKLVFKH *UXSSHQ
JHPl GHU 7DEHOOH  ]XVDPPHQJHIDVVW ]HLJW
VLFK GDVV GHU GXUFKVFKQLWWOLFKH *HKDOW DQ
.DONVWHLQHQ ]X GHQ MQJHUHQ 7HUUDVVHQVFKRW
WHUQ YRQ  bOWHVWHU 3HULJOD]LDOVFKRWWHU
DXI HWZD  *Q]  ]XQLPPW $EE 
:HUGHQ GLH PLWWOHUHQ $QWHLOH GHU 6DQGVWHLQH
XQGGHU+DUWHQ 5DGLRODULW+RUQVWHLQ4XDU]
4XDU]LWLQ5HODWLRQ]XGHQ.ULVWDOOLQHQJHVHW]W
HUJLEWVLFKEHLGHQGRQDXXQGJQ]]HLWOLFKHQ
7HUUDVVHQHLQNODUHU7UHQG]XK|KHUHQ:HUWHQ
EHL GHQ JQ]]HLWOLFKHQ$EODJHUXQJHQ GHU DXI
HLQHUHODWLYH$EUHLFKHUXQJNULVWDOOLQHU*HU|OOH
]XUFNJHKW$EE%HLGHQbOWHVWHQ3HULJOD
]LDOVFKRWWHUQOLHJHQGLH:HUWHDXIJUXQGGHUKR
KHQ.ULVWDOOLQDQWHLOHYRQGXUFKVFKQLWWOLFK
EHL:HUGHQGLH.DUERQDWH.DONVWHLQXQG
'RORPLWLQV9HUKlOWQLV]XGHQ6DQGVWHLQHQXQG
+DUWHQJHVHW]WVLQNHQGLH4XRWLHQWHQYRQ
EHL GHQ bOWHVWHQ 3HULJOD]LDOVFKRWWHUQ DXI 
EHLGHQ*Q]6HGLPHQWHQDE(LQ7UHQG]X
K|KHUHQ:HUWHQLVWEHLGHP$QWHLOGHU+DUWHQ
]X GHP GHU 6DQGVWHLQH YRQ GHQ DOWHQ ]X GHQ
MXQJHQXQWHUVXFKWHQ7HUUDVVHQVFKRWWHUQ DEOHV
EDUZDV HLQH VWDUNH=XQDKPHGHU+DUWHQ XP
HWZD3UR]HQWSXQNWHHQWVSULFKW
Schwerminerale
'DV 6FKZHUPLQHUDOVSHNWUXP ZLUG EHL GHQ
XQWHUVXFKWHQ$EODJHUXQJHQ YRQ GHU FKDUDNWH
ULVWLVFKHQ DOSLQHQ 6FKZHUPLQHUDODVVR]LDWLRQ
YRQ *UDQDW (SLGRW XQG 6WDXUROLWK GRPLQLHUW
XQG HQWVSULFKW GHQ YRQ/g6&+(5 HW DO 
XQG5g*1(5PLWJHWHLOWHQ:HUWHQ,PbO
WHVWHQ3HULJOD]LDOVFKRWWHUEHWUDJHQGLH*HKDOWH
YRQ*UDQDWIU(SLGRWXQGIU
6WDXUROLWK3UREHQ6:JHPl
7DE*UQH+RUQEOHQGH OLHJWPLWPD[LPDO
YRU3UREH6:JHPl7DEMHGRFK
ZHUGHQPHLVWQLFKWEHUVFKULWWHQ$EE
7DE'LHVH:HUWHEHVWlWLJHQGLH'DWHQGLH
/g6&+(5HWDO  IUGHQ$XIVFKOXVV8Q
WHUHLFKHQPLWJHWHLOWKDEHQ
'LHJURH6WUHXEUHLWHEHLGHQHLQ]HOQHQ0LQH
UDOHQVRZLHEHLGHQDXIJUXQGXQWHUVFKLHGOLFKHU
9HUZLWWHUXQJVUHVLVWHQ] JHELOGHWHQ 0LQHUDO
JUXSSHQ,QVWDELOH6WDELOHVHKU6WDELOHH[WUHP
6WDELOH OlVVWNHLQHVLFKHUH8QWHUVFKHLGXQJGHU
7HUUDVVHQVHGLPHQWH ]X 'HQQRFK ODVVHQ VLFK
HLQLJH 7HQGHQ]HQ DXV GHQ 'DWHQ DEOHLWHQ ,P
0LWWHO LVW YRQ GHQ' ]X GHQ*6FKRWWHUQ
HLQH $EQDKPH GHV *HKDOWHV DQ JUQHU +RUQ
EOHQGHVRZLHHLQH=XQDKPHGHU6WDXUROLWKXQG
7XUPDOLQDQWHLOH]XYHU]HLFKQHQ$EE7DE
'DV 9HUKlOWQLV YRQ (SLGRW ]X 6WDXUROLWK VLQNW
LQQHUKDOEGHUYLHU(LQKHLWHQYRQDXI'D
EHLGH 0LQHUDOH lKQOLFK YHUZLWWHUXQJVUHVLVWHQW
VLQG]HLJWGLHVHLQHSULPlUH=XQDKPHGHV6WDX
UROLWKVDQ7URW]GHU6FKZDQNXQJVEUHLWHQLVWDXI
IDOOHQGGDVVGHUPLWWOHUH*HKDOWYRQ*UDQDWZLH
DXFKGHUJDQ]HQ*UXSSHGHULQVWDELOHQ6FKZHU
PLQHUDOH *UDQDW +RUQEOHQGH .OLQRS\UR[HQ
YRQGHQbOWHVWHQ3HULJOD]LDOVFKRWWHUQ]XU*Q]
7HUUDVVHXPHWZD3UR]HQWSXQNWHDEQLPPW
*OHLFK]HLWLJVWHLJWGHU*HKDOWGHUH[WUHPVWDEL
OHQ 6FKZHUPLQHUDOH XP HWZD  3UR]HQWSXQNWH
DQ'LHVVSLHJHOWVLFKLQHLQHU9HUULQJHUXQJGHV
4XRWLHQWHQDXVGHP$QWHLOLQVWDELOHUXQGH[WUHP
VWDELOHU6FKZHUPLQHUDOHYRQDXI]XGHQ
MQJHUHQ(LQKHLWHQZLGHU$EE'LH%HIXQGH
GHXWHQLQVJHVDPWGDUDXIKLQGDVVEHUGLH=HLW
HLQH 9HUlQGHUXQJ GHV /LHIHUJHELHWV VWDWWJH
IXQGHQ KDW LQ GHUHQ9HUODXI GHU *UDQDWJHKDOW
DEQDKPXQGGHU6WDXUROLWKDQWHLOVWLHJ'LH6HGL
PHQWVFKWWXQJLVWIHUQHUGDGXUFKDXVJH]HLFKQHW
GDVVGHU(SLGRWJHKDOWGHQGHV*UDQDWXPELV]X
HLQHP'ULWWHOEHUVWHLJW
4 Flussgeschichtliche Interpretation 
der Befunde
bOWHVWH3HULJOD]LDOVFKRWWHUVLQGDXIGHP(UOHQ
PRRVHU5LHGHO(URO]KHLPHU5LHGHO.HOOPQ
]HU )HOG XQG 7HLOHQ GHV (LVHQEXUJHU )HOGHV
$1'5($6*(57+	5$,02%(&.(5+$80$11
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$EE7DOYHUODXI]XU=HLWGHU$EODJHUXQJYRQ'RQDXELV'RQDX'LH=LIIHUQJHEHQGLH3UREHQ
HQWQDKPHVWHOOHQIUSHWURJUDSKLVFKH$QDO\VHQRKQH8QWHUVWULFK1XPPHULHUXQJQDFK7DEXQG6FKZHU
PLQHUDOXQWHUVXFKXQJHQPLW8QWHUVWULFK1XPPHULHUXQJQDFK7DEDQ'RQDXXQG'RQDXQDFK
%(&.(5+$80$11
)LJ9DOOH\IURP'RQDXWR'RQDX,QGLFDWLRQVVHH¿J'RQDXDQG'RQDXDIWHU%(&.(5
+$80$117KHVDPSOHORFDWLRQVDUHLQGLFDWHGE\XQGHUOLQHGQXPEHUVIRUSHWURJUDSKLFDQDO\VHVWDE
DQGQXPEHUVIRUKHDY\PLQHUDODQDO\VHVWDE
$1'5($6*(57+	5$,02%(&.(5+$80$11
VRZLH GHV ,QQHEHUJ5HLVHQVEXUJHU )HOGHV
HUKDOWHQ$EE'LHDXVVGZHVWOLFKHUE]Z
VGOLFKHU 5LFKWXQJ VWU|PHQGHQ :lVVHU YRQ
$UJHQXQG,OOHUYHUHLQLJWHQVLFKQDKHGHV2UWHV
.HOOPQ]]XHLQHPQRUGZlUWVJHULFKWHWHQHWZD
NPEUHLWHQ7DO'LHVHVZXUGHEHUHLWVLQGHU
YRUDXVJHJDQJHQHQ'RQDX(LV]HLWDQJHOHJWXQG
YRQGHQSHULJOD]LDOHQ%lFKHQZHLWHUKLQJHQXW]W
%(&.(5+$80$11 	 *(57+ LP 'UXFN 'DV
*HIlOOHGHV,OOHUWDOHVQLPPWYRQÅDXIÅ
DEGDVGHV$UJHQWDOVLVWPLWÅHWZDVVWHL
OHU$XIJUXQGHLQHUDEZHLFKHQGHQ(QWZLFNOXQJ
GHU(LQIDOOVZHUWH LVWGDV*Q]WDO LVROLHUWYRP
,OOHUWDOQRUGZlUWVYHUODXIHQXQGEHL2I¿QJHQLQ
GLH'RQDXJHPQGHW:LH'0RGHOOLHUXQJHQ
JH]HLJWKDEHQ%(&.(5+$80$11	*(57+LP
'UXFN LVW GHU bOWHVWH 3HULJOD]LDOVFKRWWHU PLW
GHP 'RQDX]HLWOLFKHQ '1LYHDX LP /HFKWDO
]X NRUUHOLHUHQ 'LH *HIlOOVZHUWH GHU 'RQDX
GLH UHODWLYHQ$OWHUVEH]JH ]XGHQEHUODJHUQ
GHQ JOD]LÀXYLDWLOHQ 6HGLPHQWHQ GHV bOWHVWHQ
3HULJOD]LDOVFKRWWHUV¿QGHQHEHQVRZLHGLH7HU
UDVVHQDEIROJHQGHV,OOHUJOHWVFKHU9RUODQGHVEHL
GLHVHU(LQVWXIXQJ%HUFNVLFKWLJXQJ
'LHJOD]LÀXYLDWLOH+DQJHQGID]LHVGHUbOWHVWHQ
3HULJOD]LDOVFKRWWHU ZLUG LQ %(&.(5+$80$11
 LQ YLHU (LQKHLWHQ JHJOLHGHUW GLH HLQH
9HUODJHUXQJ GHV ,OOHUWDOHV QDFK 1RUGZHVWHQ
GRNXPHQWLHUHQ 'LH lOWHVWHQ $EODJHUXQJHQ
GHV 1LYHDXV 'RQDX  VLQG NULVWDOOLQDUP
XQGGRORPLWUHLFK /g6&+(5'LH6FKRW
WHUSHWURJUDSKLH XQG VFKZHUPLQHUDORJLVFKH
=XVDPPHQVHW]XQJ GHU LQ YRUOLHJHQGHU$UEHLW
EHSUREWHQ (LQKHLW 'RQDX  LVW ODWHUDO HLQ
KHLWOLFK XQG GXUFK JHULQJH 'RORPLWJHKDOWH
XQG.ULVWDOOLQJHKDOWHXPFKDUDNWH
ULVLHUW$EELOGXQJ]HLJWGLHLQQRUGZHVWOLFKHU
5LFKWXQJMQJHUZHUGHQGHQ$EODJHUXQJHQXQG
GLH5lQGHUGHU3DOlRWlOHULPHUZHLWHUWHQ,OOHU
5L*HELHW 'LH lOWHVWHQ 6FKWWXQJHQ 'RQDX
ELV'RQDXVLQGLP*HELHWQ|UGOLFKXQG
|VWOLFKYRQ0HPPLQJHQYHUEUHLWHWXQGEDXHQ
GHQ ÀlFKHQPlLJ GRPLQLHUHQGHQ 7HLO GHV ,O
OHUJOHWVFKHU9RUODQGHVDXI'LHMQJVWH(LQKHLW
'RQDX  WULWW KLQJHJHQ LP ,OOHU5L*HELHW
DXIZRVLHGHQ(UOHQPRRVHUXQG(URO]KHLPHU
5LHGHOZHLWH%HUHLFKHGHV.HOOPQ]HU VRZLH
GHQVGOLFKHQ7HLOGHV:HLHQKRUQ.LVVHQGRU
IHU)HOGHV%XFKHU6FKRWWHUHLQQLPPW
3UREOHPDWLVFKXQGLQ%(&.(5+$80$11
GLVNXWLHUWLVWGDV)HKOHQLP*HOlQGHDXVNDUWLHU
EDUHU7DOUlQGHUXQG8IHU]RQHQDQGHQ*UHQ]HQ
GHUHLQ]HOQHQ1LYHDXVZDVVLFKDOOHUGLQJVGXUFK
HLQH NRQWLQXLHUOLFKH7DOYHUODJHUXQJJHPlGHU
9RUVWHOOXQJHQYRQ%(&.(5+$80$11HU
NOlUHQOlVVW'LHLQ%(&.(5+$80$11	*(57+
LP'UXFNDXIJHIKUWHQ'DWHQ]XU7DOJHRPHWULH
]HLJHQGDVVVLFKEHLGHU$QQDKPHYRQYLHU(LQ
KHLWHQSODXVLEOH:HUWH]XUSULPlUHQ0lFKWLJNHLW
GHU7DOIOOXQJXQG]XP*HIlOOHGHV7HUUDVVHQ
N|USHUVHUJHEHQ(EHQVRVWHKHQGLH*HOlQGHEH
IXQGH ]XU3DOlRVWU|PXQJVULFKWXQJXQGGHQ HU
KDOWHQHQ6FKRWWHUPlFKWLJNHLWHQLP(LQNODQJPLW
GHPVLFK HUJHEHQGHQ7DOYHUODXI'LH*UHQ]HQ
GLH LQ$EELOGXQJ  HLQJH]HLFKQHW VLQG VWHOOHQ
GDKHU5HVXOWDWHGLHVHU'0RGHOOLHUXQJHQXQG
NHLQH .DUWLHUHUJHEQLVVH GDU )U GDV ,OOHU5L
*HELHWUHVXOWLHUWHLQ7DOGDVZlKUHQGGHV'RQDX
YRQ2FKVHQKDXVHQQDFK1RUGQRUGRVWHQYHU
OLHI$UJHQWDOXQGGHQ|VWOLFKHQ5KHLQJOHWVFKHU
HQWZlVVHUWH $EE  (V HUKLHOW HLQHQ =XÀXVV
YRP,OOHUJOHWVFKHUDXVGHP*HELHWZHVWOLFKYRQ
0HPPLQJHQ,OOHUWDO
'LH]ZHLMQJVWHQXQWHUVXFKWHQ6FKRWWHUQLYHDXV
ZHUGHQLQhEHUHLQVWLPPXQJPLW'233/(5
LQGLH*Q]HLV]HLWJHVWHOOW'LH*Q]]HLWOLFKH
7HUUDVVHLVWDXIGHP6HQGHQHU)HOGXQGGHP|VW
OLFKHQ %HUHLFK GHV +RO]VW|FNH)HOGHV HUKDOWHQ
$EE  'HU7DOYHUODXI LVW KLHU  LP%HUHLFK
]ZLVFKHQ'LHWHQKHLPXQG8OP VLFKHU UHNRQ
VWUXLHUEDU ZlKUHQG GLH ,QIRUPDWLRQHQ ZHLWHU
VGOLFKIUHLQHSDOlRJHRJUDSKLVFKH$XVVDJH]X
VSlUOLFKVLQG(LQ]LJGHU6GVSRUQGHV+RO]VW|
FNH)HOGHV EHVWHKW |VWOLFK GHV2UWHV 6FKZHQGL
DXVNRUUHODWHQ$EODJHUXQJHQGLHHLQHQ=XÀXVV
GHU$UJHQDXVGHP|VWOLFKHQ5KHLQJOHWVFKHUJH
ELHWDQ]HLJHQ'HU9HUODXIGHU,OOHULVWIUGLHVH
=HLWZHLWKLQXQVLFKHU'HU=XVDPPHQÀXVVYRQ
,OOHUXQG$UJHQNDQQIUGDV*Q]LP%HUHLFK
'LHWHQKHLPLPKHXWLJHQ ,OOHU7DOXQGIUGDV
*Q]LP%HUHLFKYRQ*XWHQ]HOOLPKHXWLJHQ
5RW7DOYHUPXWHWZHUGHQ$EEXQG%(&.(5
+$80$11	*(57+LP'UXFN'LH(UJHEQLVVH
GHU '0RGHOOLHUXQJHQ ]HLJHQ GDVV VLFK GHU
:RUWHOVWHWWHQHU 6FKRWWHU DP 1RUGVSRUQ GHU
=XVDPSODWWH VRZLH HLQLJH9RUNRPPHQ DXI GHU
$LQGOLQJHU7HUUDVVHQWUHSSHPLWGHQ$EODJHUXQ
JHQ GHV$UJHQWDOHVPLW HLQHP*HIlOOH YRQ FD
Å YHUNQSIHQ ODVVHQ %(&.(5+$80$11	
*(57+LP'UXFN
6HGLPHQWXQWHUVXFKXQJHQDQXQWHUSOHLVWR]lQHQ6FKPHO]ZDVVHUDEODJHUXQJHQ 
!
RG
EN
'
ÓN
Z
$ONAU
0ALÛOTALRAND 'ÓNZ 
0ALÛOTALRAND 'ÓNZ 
 




 KM
.


(EUTIGE 6ORKOMMEN VON
             'ÓNZ 
             'ÓNZ 
 
 
 




 
 
 
 














 

 







 


)LL
ER
 
)LL
ER
 
$EE7DOYHUODXI]XU=HLWGHU$EODJHUXQJYRQ*Q]XQG'LH=LIIHUQJHEHQGLH3UREHQHQWQDKPHVWHOOHQ
IUSHWURJUDSKLVFKH$QDO\VHQRKQH8QWHUVWULFK1XPPHULHUXQJQDFK7DE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9DOOH\IURP*Q]WR*Q]7KHVDPSOHORFDWLRQVDUHLQGLFDWHGE\XQGHUOLQHGQXPEHUVIRUSHWUR
JUDSKLFDQDO\VHV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DQGQXPEHUVIRUKHDY\PLQHUDODQDO\VHV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